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$K\subset K(a_{1})\subset K(a_{1}, a_{2})\subset\cdots$
$m\in \mathbb{Z}>0$
$a_{i}^{m}\in K(a_{1}, \ldots, a_{i-l})$ (1)
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(1) $(y^{m}=\gamma, m\in Z>0$ $)$
(4) $y_{1}=y+\beta$
(5) $y_{1}=\alpha y,$ $\alpha\neq 0$
(6) $y_{1}=\beta$
$y_{1}$ $y$
$y(x+1),$ $y(qx),$ $y(x^{d})$ . $d$ 2
(4) (5) (6)
$(K, \tau)$ $K$
$\tau$ $K$ $K$ (injective endomorphism)
$\tau$ $\tau$ $(K, \tau)$
$(K, \tau)$ $K$
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$L/K(y)$ $y\in L$ $\mathcal{O}$
$L/K$ $K\subseteq \mathcal{O}\subsetneq L$ $z\in L$
$Z\in \mathcal{O}$ $z^{-1}\in \mathcal{O}$










(3) $v(a+b) \geq\min\{v(a), v(b)\}$
1. $v(a) \neq v(b)\Rightarrow v(a+b)=\min\{v(a),v(b)\}$ .
$K(y)$
(1) $v_{\alpha}$
$v_{\alpha}((y-\alpha)^{n}f(y)/g(y))=n$ , $f(y),$ $g(y)\in K[y],$ $f(\alpha)g(\alpha)\neq 0$
$\mathcal{O}=\{z|v_{\alpha}(z)\geq 0\}$ $K(y)/K$ $v_{\alpha}$
(2) $v_{\infty}$
$v_{\infty}(f(y)/g(y))=\deg g(y)-\deg f(y)$ , $f(y),$ $g(y)\in K[y]$
$\mathcal{O}=\{z|v_{\infty}(z)\geq 0\}$ $K(y)/K$ $v_{\infty}$
Franke (4), (5)
(4) $y_{1}=y+\beta$
(5) $y_{1}=\alpha y,$ $\alpha\neq 0$
$\alpha,$ $\beta\in K=\mathbb{C}(x)$ (4) (5) $y$
$\tau:x\mapsto x+1$ $\tau:x\mapsto qx$
$\mathcal{O}=\{z|v_{\infty}(z)\geq 0\}$ $K(y)/K$
$a\in K[y]$ $\deg\tau a=\deg a$ $z\in K(y)$





(2) $K_{i}$ $K_{i-1}$ $K_{i}/K_{i-1}$




$y_{1}= \frac{ay+b}{cy+d}$ , $a,$ $b,$ $c,$ $d\in \mathbb{C}(x)$ .
$q$-Airy (Airy q- $\not\equiv$ )
$y(qx)= \frac{1}{y(x)}-qx$ .
Riccati
$y_{1}= \frac{ay+b}{cy+d}rightarrow(\begin{array}{ll}a bc d\end{array})=A$
$A_{1}=A$ ,
$A_{i}=(\tau A_{i-1})A=(\begin{array}{ll}a^{(i)} b^{(i)}c^{(i)} d^{(i)}\end{array})$ , $i\geq 2$
$eq$ . $A_{i}$ : $y_{i}= \frac{a^{(i)}y+b^{(i)}}{c^{(i)}y+d(i)}$
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eq. $A_{i}$ eq. $A$ $i$
$i\geq 1$ $b^{(i)}c^{(i)}\neq 0$ $b^{(i)}$ $c^{(i)}$ $0$
$\tau^{i}$
3. eq. $A$ $N/\mathbb{C}(x)$ $i\geq 1$
eq. $A_{i}$ eq. $A_{i}$
eq. A
eq. $A_{i}$ eq. $A$
Franke
eq. $A$
$q$-Airy q-Bessel ( 3) $\in \mathbb{Q}$
$q$
Airy Bessel ( $\not\in$
$Z+1/2)$
4. $L/K$ 2 (2) eq. $A$ $L$ $f$
$i\geq 1$ eq. $A_{i}$ $K$
Proof. $\overline{K}\subset\overline{L}$ $K$ $L$ $M=L(f)$
$f\not\in\overline{K}$ $M\overline{K}/\overline{K}$ $L/K$
$\mathcal{O}$ $\tau^{j}\mathcal{O}=\mathcal{O}$ $\mathcal{O}’$ $M\overline{K}$
$\mathcal{O}=\mathcal{O}^{l}\cap L$ $i\geq 0$ $\mathcal{O}=\tau^{ij}\mathcal{O}’\cap L$
$\tau^{ij}\mathcal{O}’$
$\mathcal{O}$ $\mathcal{O}$
$k\geq 1$ $\tau^{k}\mathcal{O}’=\mathcal{O}’$ $z\in M\overline{K}$






$\phi(f)=\sum_{i=0}^{\infty}h_{i}t^{i}$ , $h_{i}\in\overline{K},$ $h_{0}\neq 0$ ,
$\phi(\tau^{k}t)=\sum_{i=1}^{\infty}e_{i}t^{i}$ , $e_{i}\in\overline{K},$ $e_{1}\neq 0$
(1) O
$\tau^{k}(h_{0})(c^{(k)}h_{0}+d^{(k)})=a^{(k)}h_{0}+b^{(k)}$
hO $\in$ eq. $A_{k}$
(20.4941)
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